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Introduction
In recent decades there has been a marked increase in income inequality in developed as well as developing countries. Gini coefficient, a commonly used measure of income inequality, for OECD countries has increased from 0. 29 Brazil, Mexico, China, and Russia, respectively. 2 These high levels of income inequality and the widespread increase in such inequality in recent decades has spurred active public policy discourse over the impact of rising inequality on economic development.
After initiating the market oriented reforms in 1991 India has experienced rapid economic growth, experiencing an annual average rate of real GDP growth of 6.6 percent between 1992-2011. India has also made significant progress in terms of reducing the incidence of extreme poverty with the poverty head count ratio (HCR) at the international poverty line 3 However, there are also increasing concerns about increasing inequality. In early 1990s, India was home to two resident billionaires with a share of one percent in GDP. In 2012 the number of resident billionaires stood at 46 and their share in GDP rose to 10 percent. 4 As such, India is an outlier in the ratio of billionaire wealth to GDP among economies at a similar development level (Rama et al., 2014 ).
An important dimension of the India's economic growth experience in the last two decades has been the rather uneven distribution of this growth across Indian states. Given such large disparities in the gross domestic product growth rates between states, it is imperative to investigate how much of income inequality among individuals in India can be attributed to their place of residence. Understanding the spatial dimension of inequality, both in terms of extent and evolution over time, is of importance for policymakers as it offers critical insight into the process of economic development.
In comparison to other countries in the world India is generally considered to be a country with relatively moderate degree of inequality. The inequality estimates for India reported in the official government documents (as well as in official reports from organizations such as UN, OECD, and World Bank) are based on consumption expenditure collected by the National Sample Survey (NSS). Using this data the Gini coefficient for India has increased from 0.325 in 1993 to 0.375 in 2011-12. 5 However, inequality estimates for most of the OECD and emerging economies are based on income data, and there is a general consensus that inequality measures based on income tend to be larger than those based on consumption expenditure. Hence, in order to appropriately compare India with other countries, it is imperative to estimate the extent of inequality based on income data. The India Human In this paper, we examine the income inequality in rural and urban India with the objective of understanding the role played by spatial factors in driving such inequality. Using individual-level income data and additively decomposable class of Generalized Entropy (GE) indices, namely, Theil and the mean log deviation (MLD), we estimate the fraction of total rural income inequality that is due to differences in mean income between districts (between-district component) and fraction of inequality that is due to household-level differences within the same district (within-district component) in 2011. We also track changes in these components over time and examine the importance of the two components in terms of their contribution to the change in total rural income inequality between 1993 and 2011. 5 Authors calculations from NSS 50th and NSS 68th round of consumer expenditure surveys. 6 In contrast, the Gini based on consumption data in IHDS surveys are only 0.395 and 0.384 for 2011-12 and 2004-04, respectively.
7 Due to non-availability of income data for urban India in 1993 we cannot estimate the change in urban income inequality over time.
Furthermore, given that most of the literature on inequality in India is based on consumption expenditure data, we also use NSS data to provide comparable estimates of consumption expenditure inequality for both urban and rural India. Finally, we use a regression based decomposition analysis to understand the role played by household characteristics in explaining the income inequality dynamics in rural India during 1993-2011.
We contribute to the existing literature in the following ways. First, in contrast to the existing literature on India that uses consumption expenditure, our inequality estimates are based on income, which is comparable to the estimates for other major emerging economies as well as OECD countries. Second, using the district as a geographical unit, we significantly improve the existing estimates of spatial inequality in India that are based on either ruralurban comparisons or across state comparisons. Third, we also provide an estimate of how the spatial component of income inequality has evolved over time in the face of rapid economic growth experienced by India between 1993 and 2011.
There are several findings of interest. First, we find that the extent of income inequality in India is comparable to the levels observed in many high income inequality countries such as China, Mexico, Chile, Brazil, and Columbia. For instance, in 2011 the Gini coefficient for rural India was 0.508 and that for urban India was 0.490. Second, in 2011 about onefifth of the total income inequality in both urban and rural India can be attributed to between-district mean differences in income. In rural India, most of the between-district inequality is accounted for by mean income differences across states. However, in urban India, it is the within-state district differences that contribute significantly to the betweendistrict inequality. Third, we find that the income inequality in rural India is higher than the 4 income inequality in urban India in 2011 based on all three measures of inequality (Theil, MLD, and Gini) considered in this paper. This is in contrast to the consumption inequality which is higher in urban India compared to rural India in 2011.
Fourth, the income inequality in rural India increased between 1993 and 2011 based on all three measures of inequality, and the increase in between-district inequality accounted for one-third of the total increase in rural income inequality between 1993 and 2011. Moreover, the majority of the increase in between-district inequality in rural India is driven by increase in mean differences in income across states. Fifth, we find similar trends over time in consumption data from NSS, however, the inequality estimates based on consumption data are much lower when compared to those obtained using income data. Finally, our regression based decomposition reveals interesting patterns. In terms of contribution to the increase in rural income inequality between 1993 and 2011, district fixed effects that capture the spatial component emerge as a significant contributor confirming the increasingly important role played by spatial factors in driving income inequality in rural India. However, a substantial part of the total inequality remained unexplained by the observed household level characteristics.
The findings of our paper have important implications for development policy in India. The increasing role of state-level differences in rural income inequality suggests that policies that encourage more even economic growth, for example through allocation of infrastructural investments across states, need to be followed. Kanbur (2006) argues that often regional divisions align with ethnolinguistic and/or social identity dimensions, and ignoring 5 such inequality between regions may be harmful for political stability and regional harmony.
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Although the share of within-district inequality remains large, our regression based decomposition suggests that the majority of the income inequality remains unexplained. As a result it is difficult to draw conclusions that affect individual heterogeneity within state/district. The paper is organized as follows. Section 2 provides a brief review of the existing literature on inequality in India. Section 3 details the empirical methodology used in the paper. Section 4 describes the data. Section 5 presents the results, and Section 6 concludes.
Related Literature
The issue of inequality in India has drawn a considerable academic interest. Almost all the existing literature on inequality in India utilizes the NSS consumption expenditure data.
The focus has been explaining change in consumption inequality through household characteristics (e.g., Cain et al., 2010) , and explaining differences in caste consumption inequality (e.g., Kijima, 2006b; Motiram and Vakulabharanam, 2012) . Another set of studies have focused on changes in wage structure/inequality using wage information collected in NSS employment round surveys. Since, majority of salaried jobs are concentrated in urban areas, majority of these studies limit themselves to urban India (e.g., Azam, 2012 , Kijima, 2006a ).
The spatial dimension of inequality even with the consumption expenditure has largely 8 As is commonplace in this literature, we find that in each time period the regional decomposition of total income inequality in rural India yield a smaller between-component when compared to the within-component. As a result one may argue that targeting the within-component will bring about a larger reduction in total inequality. Kanbur (2006) underscores the problem associated with such an approach. For instance, it is possible that the between-group component, although smaller in magnitude, has a large role to play in the change in the total inequality over time. We find that one-third of the increase in income inequality in rural India between 1993 and 2011 is due to between-district component. remained under researched. In this relatively sparse literature, the focus has mostly been either on urban-rural differences (e.g., Chamarbagwala, 2010) or documenting state-level inequality based on consumption expenditure (e.g., Dev and Ravi, 2007) . 9 There are only few studies that addressed the regional inequality in India using individual level data. Mishra T otal inequality in India = W ithin-district inequality + Between-district inequality (1)
9 A number of papers study inter-regional convergence using aggregated per capita State Domestic Product (SDP). Their focus is often to test for unconditional and conditional convergence in per capita SDP across different states and union territories of India (Das and Barua, 1996; Nayyar, 2008) .
This enables us to capture the inequality at the lowest administrative level possible from the survey data. As each district belongs to a state, we next aggregate district income to arrive at the average income for each state. Therefore between-district inequality can be expressed as sum of between-state and within-state inequality:
Between-district inequality = W ithin-state inequality
Hence, by implementing the above decomposition we can estimate the relative importance of spatial factors (between-components) at different levels of aggregation to income inequality in India. We use two widely used additively decomposable indices, namely, Theil coefficient and the mean log deviation (MLD), to estimate income inequality. Both belong to the family of generalized entropy (GE) inequality measures and satisfy the criteria that constitutes a good measure of income inequality. 10 The Theil Index is defined as:
where y i is the per capita income of the ith individual,ȳ is the mean income per person, and n is the number of individuals.
The second index of generalized entropy family is the Mean Logarithmic Deviation (MLD) 10 Haughton and Khandker (2009) details six criterion for a good measure of inequality: 1) Mean independence: if all incomes were doubled, the measure would not change. 2) Population size independence: if the population were to change, the measure of inequality should not change. 3) Symmetry: if any two people swap incomes, there should be no change in the measure of inequality. 4) Pigou-Dalton Transfer sensitivity: if the income is transferred from rich to poor, the inequality should decrease. 5) Decomposability: inequality may be broken down by population groups or income sources or in other dimensions. 6) Statistical testability: one should be able to test for the significance of changes in the index over time. They also note that statistical testability is less of a problem than it used to be because confidence intervals can typically be generated using bootstrap techniques.
defined as:
If the sample is divided into k districts, the Theil index can be decomposed as:
where n j is the number of individuals in the jth district, T j is inequality within the jth The MLD can be decomposed as:
whereȳ j is the mean income in district j,ȳ is the mean income of entire sample (country), and L j is inequality within the jth district. The first term of the above equation represents within-group inequality while the second term measures the between-group inequality. 
Regression-Based Decomposition of Income Inequality
We also use a regression-based decomposition that allows us to estimate the contribution of various household characteristics in addition to the spatial factors to total inequality in rural India. Further, we can estimate the extent to which these characteristics contributed to the change in inequality over time. Cowell and Fiorio (2011) show that there is a link between the between-component from the regional decomposition outlined in Section 3.1 and the sum of the estimated inequality shares of the indicator variables for geographical units (districts)
in the regression framework. The two different measures of the between-component allow us to test the robustness of our findings for spatial inequality in India. In addition, we can also examine the role played by observed household characteristics in driving the income inequality over time. Hence, the regression-based decomposition offers additional insights about inequality dynamics and complements our regional decomposition analysis.
Following Fields (2003) , we first estimate the following log-linear income generating process:
where y j denotes the natural logarithm of per capita income of household j and X kj refers to characteristic k specific to household j. These include the household demographic characteristics, household head characteristics such as age, education, occupation, household main income source, and indicator variables for districts. Table A3 in the appendix provides a complete list of the variables included in the regression model. Fields (2003) shows that one can treat each β k X k and the residual like an income source in the Shorrock's (1982) sense, and define the relative characteristic inequality weight as:
Using these shares it is straightforward to derive the contribution of household characteristic k to the change in any measure of income inequality I(Y) between 1993 and 2011 as follows: The HDPI and IHDS collect detailed information on household income from various sources. 18 The definition of income remains similar across the two data sets. Although the IHDS-2 collected consumption expenditure in addition to income, the HDPI only collected expenditure on food, education, and health, and not overall consumption expenditure.
Hence, in order to contrast the trends observed in income data with those in consumption expenditure data, we use the widely used NSS consumption rounds. NSS administer large scale household consumption rounds every five-year that collects detailed information of household expenditure. The available NSS consumption rounds that overlaps with the same time horizon as HDPI/IHDS were collected in 1993-94 and 2011-12. Unfortunately, the 14 According to Census 2011, these major 16 states accounts for 97.5% of the total rural population. In 2001, the state of Jharkhand, Chattisgarh, and Uttarakhand was carved out from Bihar, Madhya Pradesh, and Uttar Pradesh, respectively. In 2011 data these split states are recoded as parental states. 15 Shorrocks and Wan (2005) suggest a non-decreasing relationship between the number of groups and the magnitude of the between-group inequality. They argue that an increase in the number of groups will increase the opportunities for differentiating between the group mean values used in the calculation of between-group, thereby causing the value of between-group to rise. 16 Some districts were split in two or more districts between 1993 and 2011. In that case we recoded the 2011 split districts to parental districts as identified in the 1993 data. In the 1990s, there were 466 districts in India (according to Census 1991), which implies an average population of 2.6 million per district in 2011 (Census 2011). 17 We also dropped households that has negative or zero income in 2011. 18 The different sources of household income include: a) Farm income: value of production for sale and own consumption, and income generated from allied agricultural activities like cattle tendering; b) Salary Income: salaries from regular employment; c) Agricultural and non-agricultural wages: wages from casual employment in agriculture and non-agriculture activities; d) Income from self-employment activities; e) Income from rent, pension, remittances etc.
1993-94 data does not provide the district identifier which is our lowest geographical area of analysis. As a result we use the NSS consumption round data for 1999-00 and 2011-12. We ensure that both 1999-00 and 2011-12 NSS data contain the same set of districts. Since, the NSS were administered both in urban and rural area, we are able to comment on changes in inequality in both urban and rural India based on consumption expenditure.
Household income (consumption expenditure) is normalized by household size to get per capita levels which is used throughout our empirical analysis. We also account for the survey weights provided in the data and household size. 19 To adjust for price changes over time we use state-level poverty line estimates. Table 1 provides the information about the number of households/individuals in each state in our rural sample. Column (3) and (4) of Table 1 provide the maximum and minimum number of individual observations in district within a state.
Empirical Findings

Inequality in rural India
According to Census 2011, about 69% of the Indian population reside in rural areas. Therefore, changes in income inequality in rural India affects a much larger population than changes in income inequality in urban India. Table 2 presents the decomposition of total rural inequality into within and between components at different levels of aggregation for 1993 and 2011. Column (7) and (8) of the Table 2 presents the change in contribution of 19 Household weight is multiplied by household size to obtain distribution of persons. The decomposition of the between-district income inequality into within-state (district level) and between-state (district level) components highlight the rising importance of spatial factors in rural income inequality. From Table 2 , we observe that within-state (district level) contributes 6-7 percent of the total rural inequality and its share does not change over time.
In contrast, the share of between-state (district level) increased to 12 percent in 2011 from 7-8 percent in 1993. Hence, if we equalize the average per capita income across different states in our sample then more than one-tenth of the total rural income inequality will 20 We also computed consumption inequality in rural India using the NSS consumption expenditure data for 1993-94 and 2011-12. The Gini coefficient in consumption expenditure for rural India increased from 0.286 in 1993 to 0.311 in 2011-12: an increase of 9 percent. Hence, inequality increased in rural India between 1993 and 2011 based on both income and consumption measures.
14 disappear in 2011. It is also worth noticing that the increase in inequality between 1993 and 2011 is driven by an increase in both within-district and between-district components.
For instance, in terms of MLD, 34 percent of the increase in rural income equality can be attributed to the increased mean differences in average per capita income across districts, i.e., the between-component. Importantly, about four-fifth of the increase in between-district inequality between 1993 and 2001 is contributed by an increase in between-state inequality.
Moreover, the between-state income differences account for about one-quarter of the total increase in rural income inequality between 1993 and 2011. Hence, our results indicate that the inter-state inequality played an important role in driving the total rural income inequality implying a significant divergence in income per capita across states in India. This is also evident from the fact that the standard deviation of mean per capita income across states more than doubled during our sample period.
We also computed an equivalent of Table 2 using NSS consumer expenditure data for 1999-00 and 2011-12.
21 Table A1 in the appendix presents those results. There are two important findings from this Table. First, all three measures of inequality-Theil, MLD, and Gini-suggest a much lower level of inequality in rural India when compared to income inequality. Second, both within and between component contributed to increase in consumption inequality between 1999 and 2011. The between-state inequality contributed about 29 (16) percent of the total increase in inequality based on MLD (Theil) index. These results indicate that in terms of inequality trend, both consumption and income data exhibit similar patterns during our sample period.
In Table 3a Hence, the rising rural inequality in the presence of rising incomes during our sample period is a pan-India phenomenon and not limited to a small number of states. Third, from the decomposition results we find that the within-district inequality accounts for almost all of the state-level inequality, averaging 93 (94) percent for MLD (Theil) in both years.
To summarize the discussion in this section, our results indicate that rural income inequality has been on the rise in India since 1993 in the presence of rising rural incomes.
Although in both time periods a large share of the total income inequality was accounted for by the within-district component, the between-component has become increasingly important in explaining the increase in inequality during this period. This suggest that spatial factors are becoming an important driver of inequality over time in rural India.
Inequality in Urban India
In Table 4 we present the level of urban income inequality and its decomposition at different levels of regional aggregation for 2011. 23 In terms of all three measures of inequality urban income inequality in India is lower than the rural income inequality as reported in Table 2 .
In contrast, the consumption inequality from NSS consumption expenditure data suggest a higher consumption inequality in urban India in both 1999 and 2011 (see appendix Table   A1 and A2). 24 Further, the decomposition of total urban income inequality reveals that although a large part of total income income inequality in urban areas can be attributed to within-district inequality, between-district inequality is also important. For instance, if the average income across districts are made equal, then the total income inequality in urban India will decrease by one-fifth. However, the decomposition of between-district inequality in urban India yields different results compared to rural India. The between-state (districtlevel) component only accounts for 7 percent of the total income inequality observed in 2011 in urban India, whereas it accounted 12 percent for the total rural income inequality.
For comparison, appendix Table A2 provides similar estimates based on NSS consumption expenditure for urban India for 1999 and 2011. Based on all three measures of income inequality the consumption inequality in urban India has also increased between 1999 and 2011. Moreover, both within and between-district component of consumption inequality increased over time. Importantly, about 41-45% of the increase in consumption inequality 23 We cannot compare the inequality in urban India in 2011 to 1993 as the 1993 HDPI survey was only administered in rural India. Although the earlier wave of IHDS collected in 2004-05 also has an urban sample, we do not use that as the time span is too short to capture the role of spatial factors. 24 As consumption expenditure data was also collected in the 2011 IHDS survey, we calculated the consumption inequality in both urban and rural India using IHDS consumption expenditure data. The Gini suggests a marginally higher consumption inequality in urban India, while the other two measures-Theil and MLD-suggest a marginally lower consumption inequality in urban India.
observed during 1999-2011 is contributed by increased differences across districts. The nature of the increase in between-district consumption inequality is different in urban areas compared to rural areas. In contrast to rural areas, where most of the increase in betweendistrict consumption inequality is driven by increased differences in average consumption expenditure across states, in urban areas, the most of the increase in between-district consumption inequality is within-state. For example, in 2011, only 5 (6) percent of consumption inequality in urban India can be attributed to state-level mean consumption expenditure differences based on Theil (MLD). In contrast the state level differences accounted for 19 (15) percent of total consumption inequality in rural India. Moreover, the share of state-level differences in total consumption inequality remain same between 1999 and 2011 in urban India, while it increased in rural India.
These findings indicate that the nature of inequality and its evolution differ between rural and urban areas, with the spatial factors playing a much more important role in rural India during our sample period. In order to effectively address rising inequality in India the public policy discussions should take cognizance of this difference as it may necessitate using different policy tools in rural and urban India.
Comparison with Emerging Economies
In this section we compare India's income inequality experience with that of other emerging economies of the world. We begin by comparing our findings with the Chinese experience for the following two reasons. First, both countries have experienced rapid economic growth after successfully initiating market-oriented reforms, since 1980s in China and 1990s in India.
Second, there is a large literature documenting rapidly rising income and consumption inequality in China which allows us to examine the differences in inequality dynamics for these two major economies in Asia. Gustafsson and Shi (2002) examined rural income inequality in China between 1988 and 1995 using household level income data. They find a significant spatial component to the rising income inequality in China during this period. They report that depending on the inequality measure used, mean income differences across counties account for around 52-64 percent of the increase in total rural inequality in China. Yu et al. 
Regression Based Decomposition
In this section, we discuss our findings from the regression-based decomposition of income inequality in rural India. Table A3 in the appendix presents the estimation results of equation (7) for 1993 and 2011. We find that the income generating model does a much better job of explaining variance of log income in 1993 when compared to 2011. In 1993, the variables included in the regression together explain 44.6% of the variance in log-income. In contrast, the included variables only explain 31.9% of the variance in log-income in 2011. Table 5 presents the factor inequality weights of variables for year 1993 and 2011, using the Gini coefficient as the measure of inequality. The residual-the part of inequality unexplained by the household characteristics in the regression-accounts for a large amount of total income inequality. This is common in regression based inequality decomposition (see, e.g. After the residual, the district fixed effects are the most important variable, with a factor inequality weight of 12% in 1993 and 14% in 2011. In column (4) and (5) of Table 5 , we control for states fixed effects and find that the inequality weights are 5.5 and 8.7 percent in 1993 and 2011, respectively. Importantly, the inequality weight of geographical factors has increased between 1993 and 2011 which confirm our earlier finding of increasing role of spatial factors. Amount of land cultivated together with whether cultivate land or not has the third largest inequality weight in 1993. However, the weight of these variables declined considerably between 1993 and 2011.
Column (3) of Table 5 presents the contribution of different factors in change in Gini between 1993 and 2011 based on equation (7). Caste, education, household income source, and land contributed negatively in total change in Gini between the two time periods. However, these negative impacts are outweighed by a large positive contribution from residual inequality. Interestingly, the district fixed effects that capture the spatial component are the second largest contributor to the increase in total income inequality observed. Hence, our regression based decomposition results reiterate the increasing importance of spatial factors in the accounting for level and increase in inequality observed in rural India. 21 
Conclusion
In this paper, we study income inequality in India with a focus on the spatial dimension.
We examine how much of the total income inequality can be attributed to the spatial factors using district and states as two different levels of aggregation for our individual level income data, and whether the importance of spatial factors has increased over time.
We find that income inequality in rural India has increased between 1993 and 2011, and changes in average income across districts contributed about one-third to the observed increase in income inequality during this period. Importantly, these difference across districts are mostly due to the increasing differences in average rural income across states. In contrast to rural India, we find that most of the between-district differences in urban India are due to the within-state component. This highlights an important difference in the nature of income inequality between urban and rural India: the contribution of state average income differences is smaller in urban India when compared to rural India.
We also compare these findings to inequality based on per capita consumption expenditure data from NSS for 1999 and 2011. In both urban and rural areas, we find that the level of inequality is much lower when we use consumption data than the level of inequality based on income data. For rural India, our results for income inequality are confirmed and we find that income differences between different districts and states have contributed significantly to total inequality, and have become increasingly important over time. Similar to our findings for urban income inequality, we find that consumption inequality in urban areas is more of a within-district and within-state phenomenon, and hence is different in nature than rural income inequality. 
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